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DETAILED ACTION 
Specification 

1 . The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 



Claim Rejections - 35 USC §102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

2. Claims 1, 2, 4, 5, and 10 are rejected under 35 U.S.C. 102(b) as being unpatentable by 
Hecker et al. US Patent No. 4,775,235. 

Regarding Claim 1, Hecker et al. teach (see Fig. 1) a device for determining the distance 
from a fixed position to a plurality of points on the surface of a target object (9) comprising: 

a. a laser (2), positioned proximate said fixed position, with its beam ( 1 0) directed 
towards said target object as to create an impact point (16) on said target object; 

b. a video camera (1), positioned proximate said laser, and fixed in position with 
respect to said laser, with the field of view (1 1) of said video camera directed towards 
said impact point; 

c. measurement means ( 1 B) capable of accurately measuring the position of said 
impact point within said field of view of said video camera; 
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d. computation means (see Col. 4, line 63 to Col. 5, line 15) for calculating the 
distance from said fixed position to said impact point on the basis of said measured 
position of said impact point within said field of view of said video camera; and 

e. oscillation means (3) for oscillating said beam and said video camera field of 
view in synchronization (see Col. 4, lines 26-35) so as to sweep said beam of said laser 
and said field of view of said camera across said target object while maintaining said 
impact point within said field of view of said video camera, so as to permit (see Col. 4, 
lines 26-29) the computation of distances for a plurality of said impact points on said 
target object. 

Regarding Claim 4, Hecker et al. teach (see Fig. 1) a device for determining the distance 
from a fixed position to a plurality of points on the surface of a target object (9) comprising: 

a. a laser (2), positioned proximate said fixed position, with its beam (reflected off 
mirror (4) ) not directed towards said target object; 

b. a video camera (1), positioned proximate said laser, and fixed in position with 
respect to said laser, with the field of view (14) of said video camera pointed in the same 
direction as said beam; 

c. a galvanometer (3), having an oscillating shaft extending therefrom, and being 
positioned proximate said laser, with said oscillating shaft being oriented to obstruct the 
path of said beam and said field of view of said video camera; 

d. a mirror (4), fixedly attached to said oscillating shaft, and positioned as to reflect 
said beam and said camera field of view out towards said target object, so that said beam 
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creates an impact point (16) on said target object which falls within said field of view of 
said camera, and so that an oscillation of said oscillating shaft causes the oscillation of 
said mirror, thereby causing said impact point and said camera field of view to sweep 
across said target object in synchronization; 

e. measurement means (IB) capable of accurately measuring the position of said 
impact point within said field of view of said video camera; 

f. computation means (see Col. 4, line 63 to Col. 5, line 15) for calculating the 
distance from said fixed position to said impact point on the basis of said measured 
position of said impact point within said field of view of said video camera; and 

Regarding Claims 2 and 5, Hecker et al. teaches said video camera as a line scan camera 
(see Fig. 2 and Col 4, line 63 to Col. 5, line 5). 

Regarding Claim 10, Hecker et al. teach (see Fig. 1) a device for determining the distance 
from a fixed position to a plurality of points on the surface of a target object (9) comprising: 

a. a common mirror (4); 

b. a laser (2), positioned so as to direct a beam (13) upon said common mirror and from 
thence out (10) to said target object; 

c. a camera (1), offset a set distance from said laser, and positioned so as to view the impact 
point (16) of said beam upon said target object through its reflection (14) in said common 
mirror; 
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d. means for oscillating (3) said common mirror through a set arc, thereby moving said 
impact point of said beam up and down upon said target object, and also moving the field 
of view of said camera in unison with said impact point so that said impact point is 
always within said field of view of said camera; 

e. means for measuring (IB) the position of said impact point within said field of view of 
said camera; and 

f. computation means (see Col. 4, line 63 to Col. 5, line 15) for calculating the distance 
from said shaft to said impact point using said set separation distance and said position of 
said impact point within said field of view of said camera. 

Claim Rejections - 35 USC §103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 3, 6-9, and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hecker et al. 

Regarding Claims 3 and 6, Hecker et al. teach a device for determining the distance from 
a fixed position to a plurality of points on the surface of a target object comprising a laser, a 
video camera, measurement means, and computation means. Regarding Claim 3, Hecker et al. 
also teach oscillation means for oscillating the laser beam and the video camera field of view in 
synchronization. Regarding Claim 6, Hecker et al. also teach a galvanometer having an 
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oscillating shaft extending therefrom and a mirror fixedly attached to the oscillating shaft. 
Hecker et al. also teach (see Col. 4, lines 54-56) the processing of the camera outputs to develop 
a three-dimensional relationship of the surface. Hecker et al. do not teach memory means for 
storing said computing distances to said impact points in order to create a surface model of said 
target object. It is well known in the art to use memory as a storage medium for retaining 
previously accumulated data. It would have been obvious to one of ordinary skill in the art at the 
time the invention was made to include memory means for storing the computing distances to the 
impact points in order to create a surface model of the target object in the device of Hecker et al., 
to store previous data values so an entire three-dimensional surface model can be generated 
through the collection of multiple data points, to provide comparison means between two three- 
dimensional objects. 

Regarding Claim 7, Hecker et al. teach (see Fig. 1) a device for determining the distance 
from a fixed position to a plurality of points on the surface of a target object (9) comprising a 
mirror (4), a laser (2) positioned so as to direct a beam upon the mirror and from thence out to 
said target object, a camera (1) positioned so as to view the impact point (1 6) of said beam upon 
said target object through its reflection in the mirrQr, means (3) for oscillating the mirror through 
a set arc, thereby moving said impact point of said beam up and down upon said target object, 
means (IB) for measuring the position of said impact point within said field of view of said 
camera, and computation means (see Col. 4, line 63 to Col. 5, line 15) for calculating the 
distance from said shaft to said impact point using said set separation distance and said position 
of said impact point within said field of view of said camera. Hecker et al. do not teach a 
separate laser mirror and camera mirror offset a set separation distance from the laser mirror and 
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linked to said laser mirror so as to move in unison with said laser mirror. It is design choice to 
include two separate mirrors instead of a single common mirror. It would have been obvious to 
one of ordinary skill in the art at the time the invention was made to separate the mirror into a 
laser mirror and camera mirror in the device of Hecker et al., to allow easier and more 
economical replacement of a mirror in the event of damage to a single mirror. 

Regarding Claim 8, Hecker et al teaches the device as taught in the preceeding paragraph 
with respect to Claim 7. Hecker et al. also teach (see Col 4, lines 54-56) the processing of the 
camera outputs to develop a three-dimensional relationship of the surface. Hecker et al. does not 
teach memory storage means to record a plurality of computed distance measurements in order to 
build a mathematical profile of said target object. It is well known in the art to use memory as a 
storage medium for retaining previously accumulated data. It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to include memory storage means to 
record a plurality of computer distance measurements in order to build a mathematical profile of 
the target object in the device of Hecker et al., to store previous data values so an entire three- 
dimensional mathematical model can be generated through the collection of multiple data points, 
to provide comparison means between two three-dimensional objects. 

Regarding Claim 11, Hecker et al. teach (see Fig. 1) a device for determining the distance 
from a fixed position to a plurality of points on the surface of a target object (9) comprising a 
common mirror (4), a set of two mirrors (6, 7) with each mirror facing a different angle, a 
projector mirror (5) offset a set distance from said first angled side of said splitting mirror, a 
receiver mirror (8) offset a set distance from said second angled side of said splitting mirror, a 
laser (2) positioned so as to direct a beam upon said common mirror and from thence upon a first 
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mirror (6) in the set of two mirrors, and from thence upon said projector mirror, and from thence 
out to said target object, a camera (1) positioned so as to view the impact point of said beam 
upon said target object through its reflection in said receiver mirror, a second mirror (7) in the 
set of two mirrors, and said common mirror, means for oscillating (3) said common mirror 
through a set arc, thereby moving said impact point of said beam up and down upon said target 
object, and also moving the field of view of said camera in unison with said impact point so that 
said impact point is always within said field of view of said camera, means for measuring (IB) 
the position of said impact point within said field of view of said camera, and computation 
means (see Col. 4, line 63 to Col 5, line 15) for calculating the distance from said shaft to said 
impact point using said set separation distance and said position of said impact point within said 
field of view of said camera. Hecker et al. do not teach the first (6) and second (7) mirror in the 
set of two mirrors (6, 7) as a single splitting mirror having a first angled side and a second angled 
side. It is design choice to incorporate two separate mirrors as a single mirror having the same 
reflective areas. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to include a splitting mirror having a first angled side and a second angled 
side in the device of Hecker et al., to simplify the manufacturing and durability of the device by 
having fewer and larger components which are easier to construct and less likely to damage, as 
opposed to an increased number of relatively smaller components. 



4. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hecker et al. in 
view of Cantor US Patent No. 4,198,164. 
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Hecker et al. teaches the device as taught in the preceding rejection of Claim 8. Hecker 
et al. do not teach the target object moving past the laser mirror in a controlled fashion and 
wherein the linear motion of said target object is sensed by sensing means so that a plurality of 
said mathematical profiles of said target object can be computer, thereby allowing the 
computation of a full surface mode. Cantor teaches (see Fig. 1) a distance measurement device 
with a laser (13,14) directed on a target object (1); a camera (12) to view the impact point of the 
laser, means for measuring (27) the position of said impact point within said impact point within 
said field of view of said camera, and computation means (see Col. 4, line 50 to Col. 5, line 4) 
for calculating the distance from the camera to the impact point using the set separation distance 
and the position of the impact point within the field of view of the camera. Cantor also teaches 
the laser and camera mounted on a housing (10) and the controlled movement of the target object 
relative to the housing (see Col. 2, lines 46-48 and Col. 9, lines 1-3)- hence, in the view of the 
camera, the target object is moved past the camera. It is design choice whether the target object 
is moved relative to the camera or the camera is moved relative to the target object, and such a 
decision does not affect the operation and performance of the device. Although Cantor does not 
specifically mention a sensing means for the linear motion of the target object, it is inherent that 
the precise calibrated motion involved in the device of Cantor requires a linear motion sensing 
means such as a speedometer. It would have been obvious to one of ordinary skill in the art at 
the time the invention was made to move the target object past the laser mirror in a controlled 
fashion wherein the linear motion of said target object is sensed by sensing means so that a 
plurality of said mathematical profiles of said target object can be computer, allowing the 
computation of a full surface mode in the device of Hecker et al. in view of Cantor, to provide 



• 
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additional flexibility in scanning various surface points in the longitudinal direction to obtain a 
complete three-dimensional profile of the target object. 



Application/Control Number: 09/960,508 
Art Unit: 2878 



Page 1 1 



Conclusion 

5. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Hasegawa et al. US Patent No. 5,523,844, teach a displacement sensor for measuring distance to 
a target object using a laser and a camera. 

Homma et al. US Patent No. 4,878,754, teach a displacement sensor for measuring distance to a 
target object using a laser and a camera with means for movement in the horizontal direction. 

Frankel et al. US Patent No. 4,745,290, teach a distance measurement device with a laser, 
camera, and galvanometer to vary the deflection of the incident and reflected beams. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Stephen Yam whose telephone number is (703)306-3441 . The 
examiner can normally be reached on Monday-Friday 8:30am-5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Frank Font can be reached on (703)308-4881. The fax phone numbers for the 
organization where this application or proceeding is assigned are (703)308-7724 for regular 
communications and (703)308-7724 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703)308-0956. 
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